The AIDS epidemic has created an unprecedented number of orphans. While largely absorbed by extended family, this additional responsibility can weigh heavily on their caregivers. The concept of caregiver burden captures multiple dimensions of well-being (e.g., physical, social and psychological). Measuring the extent and determinants of caregiving burden can inform the design of programmes to ease the negative consequences of caregiving. This study uses the baseline data from a study assessing interventions for orphans and vulnerable adolescents in the Eastern Cape, South Africa. Orphan caregivers (n = 726) completed an adapted version of the 12-item Zarit Burden Interview. In addition to basic caregiver and household demographics, the survey also collected information on AIDS-related illness and recent deaths. Descriptive data are presented, followed by multivariate Poisson regression models to explore factors associated with caregiver burden. Approximately 40% of caregivers reported high levels of orphan caregiving burden. Feelings of stress and inadequacy concerning their care responsibilities as well as anger towards the child were common. Household food insecurity was the most important predictor of orphan caregiving burden (marginal effect = 7.82; p < 0.001 for those reporting severe hunger); income was also a significant determinant. When other AIDS impacts were added to the model, only the AIDS-related illness of the caregiver was significantly associated with burden (marginal effect = 3.77; p < 0.001). This study suggests that caregivers with economic vulnerability and those struggling with their own AIDS-related illness feel most overburdened. These findings are particularly relevant to service providers who must identify caregivers in need of immediate assistance and allocate limited resources effectively. To alleviate caregiver burden, programmes must foster greater economic security (e.g., by facilitating access to social grants or directly providing cash transfers) and coordinate services with homebased care programmes serving the chronically ill.
Introduction
The AIDS epidemic has placed enormous pressure on extended families to provide informal care, both for people living with HIV and AIDS (PLWHA) as well as for A similar literature around orphan caregiving is lacking. While recent research highlights the potential physical, social and mental health consequences of orphan caregiving (Bachman DeSilva et al., 2008; Govender et al., 2011; Ice, Yogo, Heh, & Juma, 2010; Kruger, LekalakalaMokgela, & Wentzel-Viljoen, 2011; Kuo & Operario, 2010; Kuo, Fitzgerald, Operario, & Casale, 2012; Littrell, Boris, Brown, Hill, & Macintyre, 2011) , the concept of caregiving burden has yet to be applied. Caregiver burden may be an important tool for identifying who is able to cope with the demands of orphan caregiving and who is in need of immediate targeted support. This study begins building this evidence base by measuring the extent and determinants of burden among orphan caregivers in rural South Africa. The burden of orphan care is particularly salient in this context: South Africa has an HIV prevalence of 17% among adults and is home to over 2 million AIDS orphans (UNAIDS, 2013) . As such, many families fostering orphans simultaneously experience other AIDS impacts (Bachman DeSilva et al., 2008; Govender et al., 2011) and we hypothesized that these impacts might exacerbate the burden of orphan caregiving. The continued rise in the number of orphans, combined with the profound consequences for caregiver well-being, makes a deeper understanding of the orphan caregiver experience essential. It is our hope that this information can be used to identify caregivers at risk and to intervene more swiftly and effectively.
Methods
This is a descriptive study using cross-sectional baseline data drawn from an on-going longitudinal evaluation of interventions for orphans and vulnerable adolescents in the Eastern Cape province of South Africa. The research protocol and instruments were approved by the ethical review committees at Tulane University in United States and at the Human Sciences Research Council in South Africa.
Sample
World Vision operates the Networks of Hope programme for orphan and vulnerable children (OVC) in the Eastern Cape. Services are primarily provided during home visits by a local volunteer and include psychosocial support for both the child and the caregiver. Volunteers also help build economic security by assisting with school fee waivers, grant applications and emergency food parcels.
All adolescents aged 14-17 years who were currently enrolled in the programme and their caregivers were eligible for study participation. Primary caregivers were defined as the parent or guardian who is responsible for the pre-selected adolescent's welfare; specifically the person who prepares meals, seeks medical attention when the adolescent is ill and otherwise cares for the adolescent. A total of 876 caregivers participated in the baseline survey in January-March 2012, completing face-to-face interviews at their home in Sesotho or Xhosa. The majority of caregivers (83%; 726) were fostering an orphan and the current analysis uses this subset.
Measures

Caregiver burden
There are many tools available to measure caregiving burden (Van Durme et al., 2012) . To our knowledge, none have yet been applied to orphan caregivers. This study employed the Zarit Burden Interview (ZBI) (Zarit et al., 1980) . The original 29-item ZBI was developed over 30 years ago and has since become one of the most commonly used tools for measuring caregiving burden. A 2012 review found that the ZBI had been cited 1081 times in Medline and translated into 18 different languages (Van Durme et al., 2012) . It has previously been used in South Africa to measure burden among caregivers for PLWHA (Singh et al., 2011) . We use a 12-item short-form version that demonstrates good psychometric properties and has been previously validated under both cross-sectional and longitudinal conditions (Bédard et al., 2001; Higginson, Gao, Jackson, Murray, & Harding, 2010; Van Durme et al., 2012) , albeit with very different populations and contexts. Prior research has typically applied the scale with caregivers of patients with advanced disease (e.g., dementia and cancer); however, we theorize that the concept and manifestations of burden remain relevant to orphan caregivers in South Africa.
While many members of the family likely provide some elements of care and thus experience burden, it is important to create a sample that is homogeneous across salient domains (e.g., frequency and intimacy of contact and living in the same household), as recommended by Platt (1985) . We focus on primary caregivers: the parent or guardian who is responsible for the pre-selected child's welfare; specifically the person who prepares meals, seeks medical attention when the child is ill and otherwise cares for the child. Thus, respondents were asked if they were the primary caregiver for any orphans, defined as a child that was not their biological child. Those who answered affirmatively were administered the short-form ZBI adapted to include references to orphan care rather than caring for chronically ill adults. The ZBI asks respondents to report how often care created a physical, social or psychological burden, and answers are recorded on a 5-point Likert scale ranging from never (0) to nearly always (4). Scores were summed to obtain a total score ranging from 0 to 48, with higher scores reflecting greater perceived burden. No formal threshold for the short-form ZBI exists to distinguish those experiencing high levels of burden. However, prior research suggested a threshold of 17 for the short-form ZBI might be appropriate (Bédard et al., 2001 ) and this approach is applied within our sample.
Potential determinants
Caregivers also reported on basic caregiver and household demographics, as well as specific measures of caregiver well-being. The choice of potential determinants was guided by a review of predictors of burden in other caregiving populations as well as conceptual consideration of unique challenges faced by orphan caregivers.
Caregiver demographic variables included age in years, gender, marital status (dichotomized living with a partner or not) and education level (coded as none, some primary and some secondary or higher). The survey also collected household demographics. Given the potential for the sheer volume of child dependents to overwhelm caregivers, the survey collected information on the household composition; two questions about the number of adult and child residents were then used to calculate a dependency ratio. Economic resources have been both shown to buffer the impact of caregiving and are a major challenge for the orphan caregiving population specifically. Monthly household income was measured in Rand (modelled per 1000R). Food security was measured using the 6-item Household Hunger Scale (Ballard, Coates, Swindale, & Deitchler, 2011) . Based on the summed score, households were classified as having little to no hunger, moderate hunger or severe hunger. Neighbourhood type was dichotomized as rural village versus a rural township or commercial farm.
The survey also collected information on further AIDS impacts, as these may compound the challenges faced by orphan caregivers. Caregivers contending with their own AIDS-related illness may have fewer physical and emotional resources to devote to orphan care. Thus, caregivers indicating an illness of 3 months in a row or longer in the past 12 months were asked a series of dichotomous questions about AIDS-related signs and symptoms. This verbal autopsy was based on previous instruments (Cluver, Gardner, & Operario, 2007; Lopman, Barnabas, Boerma, Chawira, & Gaitskell, 2006) and asked whether or not the respondent had any of the following signs or symptoms that are common among patients with AIDS in the past 12 months: moderate or severe weight loss, chronic weakness, oedema of the legs, pale skin or rash, oral candidiasis, herpes zoster, respiratory tract infections, jaundice, chronic diarrhoea, sores and tuberculosis. Caregivers who reported three or more AIDS-related signs or symptoms were classified as AIDS-sick.
In high prevalence areas, caregiving for other family members with AIDS is also common and could compete with orphan caregiving responsibilities. Therefore, respondents were also asked whether any other family members had an illness of 3 months in a row or longer in the past 12 months. Finally, many orphan caregivers have recently lost adult children and other family members to AIDS, and their grief could influence how they perceive their caregiving role. To capture this potential determinant of burden, caregivers were asked to report whether there had been a death in the household during the past year.
Analyses
Data are described by calculating frequencies for categorical variables and means for continuous variables. Multivariate regression models were created to explore potential correlates of caregiver burden. The dependent variable (ZBI score) is count data with a Poisson distribution; thus, it was modelled using Poisson regression. Marginal effects, the amount of change in the original ZBI scale that would be predicted by the independent variable, are provided. Variables were entered in two stages: the first model includes only caregiver and household demographics and the second model adds likely AIDS impacts. Data were analysed using Stata version 10.1.
Results
Sample description
The demographic profile of orphan caregivers is provided in Table 1 ; we provide comparisons to the general population where possible below. Orphan caregivers had a mean age of 54.9 (SD 16.1) and were predominately female (92%). Most caregivers lived with a partner (72%), a substantially higher proportion than in the general population of the Eastern Cape (25%) (Statistics South Africa, 2012a). Most (91%) had at least some primary education, comparable to the provincial population (11%; EC census). On average, caregiver's households had 2.7 (SD 1.6) adults and 3.3 (SD 1.8) children, yielding a dependency ratio of 1.6 (SD 1.2) overall. Households were vulnerable, with almost a third (30%) experiencing moderate to severe hunger. While surveys of the general population have used different measures of food security, they similarly indicate hunger is widespread. For example, the 2012 General Household Survey found that 28% of households in the Eastern Cape had inadequate food access (Statistics South Africa, 2013) . The average monthly income for our sample was R2565 (SD R2078); this compares to the provincial average of R5379 (Statistics South Africa, 2012a). The majority of households in our sample lived in a rural village, with only 6% living in townships or on a commercial farm.
In addition to fostering orphans, caregivers faced further challenges that were potentially related to the AIDS epidemic. First, illness was common among orphan caregivers, with 23% reporting a chronic illness for 3 months or longer in the past year. While province-specific statistics are not available, comparable national data indicate that 8% of the population reports suffering from a chronic illness (7% of men and 10% of women) (Statistics South Africa, 2012b); thus, this suggests a greater burden of illness among our caregiver population. While only 24 (3%) of caregivers self-reported as HIV-positive, 14% endorsed at least three signs or symptoms associated with AIDS-related illness. Second, many orphan caregivers had taken on dual caregiving responsibilities: 19% reported a chronically ill family member living in their home, most commonly an adult child or parent. Finally, 15% had experienced a household death in the last year; deaths were mostly among their children (33%), parents (20%) and siblings (14%).
The extent of caregiver burden Orphan caregivers reported high levels of burden (mean 16.1, SD 8.4, and range 0-48). Using 17 as a cut-off for the ZBI, 40% of orphan caregivers can be classified as experiencing a high level of caregiving burden. Endorsement of specific items is described in Table 2 . Feelings of inadequacy dominated: the majority of caregivers (79%) reported that they quite frequently or nearly always felt they should be doing more for the orphaned child(ren) and 83% felt that they could do a better job in caring for the orphaned child(ren). The next most commonly endorsed ZBI item pertained to the stress that orphan care created around meeting other family/work responsibilities; 23% reported experiencing this quite frequently or nearly always and another 20% reported experiencing this sometimes. Feelings of anger towards the orphaned child were equally common. Results also highlight the potential impacts of orphan caregiving on their wellbeing: about a third reported that their physical health had suffered and nearly a quarter confirmed negative effects on their personal relationships and social life.
Factors associated with caregiver burden
In the multivariate regression controlling for basic caregiver and household demographics (see Model 1, Table 3 ), food insecurity was the most important predictor of orphan caregiving burden. Respondents reporting moderate hunger scored an average of 2.70 points higher (p < 0.001) on the orphan caregiving burden scale when compared with those reporting little to no hunger after adjustment for other factors; respondents reporting severe hunger scored 7.82 points higher (p < 0.001). Monthly household income was also a significant determinant: a gain of 1000R was associated with an increase of approximately half a point on the caregiver burden scale (β = 0.44, p < 0.01). No other caregiver (i.e., gender, age, partnership type and education) or household demographic factor (i.e., dependency ratio and neighbourhood type) was significantly associated with caregiver Table 3 ), only the AIDS-related illness of the caregiver was significantly associated with burden (β = 3.77, p < 0.001); neither chronic illness among other family members nor a recent death in the household demonstrated a significant association.
Discussion
In the context of the AIDS epidemic, millions of orphans have been absorbed into extended families. While most families take on this role willingly, recent research suggests it comes with substantial adverse consequences for the primary caregiver, including higher perceived stress and depression, more chronic illness, worse nutrition and greater health declines over time (Bachman DeSilva et al., 2008; Govender et al., 2011; Ice et al., 2010; Kruger et al., 2011; Kuo & Operario, 2010; Kuo et al., 2012; Littrell et al., 2011) . This study used a standardized measure of caregiving burden, adopted from the chronic illness literature, to capture how orphan caregivers perceive their new role and its impact across diverse areas of their lives. Results illuminate some of the challenges facing orphan caregivers, the stress that it brings to their lives and the potential detriments to their physical, mental and social well-being.
Overall, approximately 40% of our sample perceived a high burden associated with orphan caregiving. More specifically, caregivers in our sample reported feeling inadequate Notes: Robust standard errors (SEs) in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.
and angry when around orphaned children; this finding merits further investigation in light of the higher rates of physical and emotional abuse reported among orphans in South Africa (Cluver, Orkin, Boyes, Gardner, & Meinck, 2011; Gray et al., 2006) . In the meantime, caregivers reporting feelings of inadequacy and anger towards the child may benefit from interventions focused on emotional support and parenting skills. The determinants of caregiver burden are particularly relevant to service providers who must identify caregivers in need of immediate assistance and allocate limited resources effectively. Our findings suggest that households experiencing food insecurity and other economic stressors represent one high-risk group. Controlling for other caregiver and household factors, severe hunger was associated with an 8-point rise on the burden scale, almost a full standard deviation. Household income was also significantly associated with burden, though to a lesser degree. This is consistent with other studies reporting an association between economic vulnerability and heightened distress among orphan caregivers (Littrell et al., 2011) .
It is important to note that this study took place in South Africa, which is unique in offering a range of social grants, and thus caregivers may have greater economic resources than those in neighbouring countries. Within South Africa, however, grant access is not universal: children who are orphaned, living in poverty or living in the Eastern Cape are most likely to be excluded (Bachman DeSilva et al., 2008; Case, Hosegood, & Lund, 2005; Sanfilippo, Neubourg, & Martorano, 2012) . Programmes need to better facilitate grant access by providing information on eligibility, accompanying caregivers to court and social services, and advocating for administrative changes. Moreover, in countries where state social protection programmes are lacking, serious consideration should be given towards the adoption of direct cash transfers and emergency food aid.
The AIDS-related illness of the primary caregiver was also associated with heightened burden; neither chronic illness among other family members nor a recent death in the household demonstrated a similar association. Currently, palliative care and orphan care are usually served by different funding circles and thus operate as separate programmes. There have been repeated calls for better linkages between orphan care and palliative care programmes (Heymann & Kidman, 2009; Irwin, Adams, & Winter, 2009) , and these findings reinforce this message. Early intervention should be targeted at dually affected caregivers and include both medical and psychosocial services, in an effort to alleviate burden. For more recommendations on how to reduce the caregiving burden associated with HIV/AIDS more generally, the authors refer programmers to a previous publication by UNAIDS (2008) .
Attempts to alleviate burden within the orphan caregiving population are in their infancy. While the above recommendations are based on our empirical findings, the existing literature on caregiver burden in other populations also lends important lessons for future programming. Intervention research has highlighted both overall approaches and specific types of interventions that ease burden among palliative caregivers. For example, a meta-analysis of 24 interventions for dementia caregivers found that multicomponent interventions, rather than those with a single target, were more effective at reducing caregiver burden (Acton & Kang, 2001) . Other proven interventions that may have relevance to orphan caregivers include training to increase knowledge and coping skills, increasing social contact and expanding links to social assistance programmes (Cooke, McNally, Mulligan, Harrison, & Newman, 2001; Schulze & Rössler, 2005) . While most studies originate from the chronic disease literature in the western world, they none-the-less increase our general understanding of the caregiving process, its determinants and -most importantly -potential ways of mitigating burden.
Limitations
This study is largely descriptive in nature and draws exclusively on cross-sectional data. While it is important to be cognizant of the potential for reverse causality with AIDSrelated factors, we expect this to be rare (e.g., it is unlikely that the burden of orphan caregiving leads to AIDS-related illness in caregivers). Another major limitation is the lack of generalizability. Specifically, caregivers were drawn from a rural population with access to both a comprehensive orphan care programme and South Africa's social assistance programmes; other orphan caregiving populations may differ substantially.
Finally, while the measurement of caregiving burden has been widely adopted in the chronic disease literature, this is its first appearance in the orphan caregiving field. The measure used, the ZBI, was originally developed for dementia caregivers and was not tailored to the specific challenges of orphan care in sub-Saharan Africa. Similarly, the threshold applied in the study was also established for use with a very different caregiving population and may require adjustment to better distinguish orphan caregivers at significant risk. While the internal consistency of the scale measured by cronbach's alpha was high (0.82) and comparable to that found in original validation study for the short-form ZBI (0.88) (Bédard et al., 2001) , further assessments of the scale's validity in this context are warranted. Use by other researchers will help establish the instrument's potential utility in the field of orphan caregiving and highlight areas for refinement. A common, standardized measure of caregiver burden will enable comparisons across studies and may serve as an important determinant of well-being for both caregivers and the children under their care. The measure may also be a particularly useful tool for assessing intervention impact. We envision that the concept and measurement of caregiving burden could be applied to assess multifaceted interventions that seek to change a wide variety of factors (e.g., home visiting programmes that offer diffuse support across emotional, financial and social domains); other instruments might be better suited to evaluate interventions targeting a specific outcome (e.g., depression).
Conclusion
The orphan caregiver role can be challenging, identifying those individuals at high risk for adverse outcomes provides an opportunity for early intervention and support. The caregiving burden concept can help to define the scope of the challenge, highlight the modifiable risk factors and give practitioners useful direction for intervention design. Specifically, the current study suggests that caregivers with economic vulnerability and those grappling with their own illness feel most overburdened and should be targeted for immediate assistance.
